Different wetlands are being selected through WWF to improve their conditions and to create awareness about their importance in public of Pakistan. The study will help in providing sound basis for the future conservation activities and management of waterfowl population, on sounder footing. The study was conducted at Marala wetlands from October 2000 to September 2001. The State of Jammu and Kashmir lies in the north. Three rivers, i.e., Tawi, Chenab and Manawar Tawi, coming from Jammu and Kashmir, flow into Game Reserve and meet to enter the Head Marala water storage reservoir. At river Jammu Tawi, 58 species of migratory birds belong to 10 families were recorded. At river Manawar Tawi, 43 species were recorded. At river Chenab, 47 species were recorded.
FACTORS AFFECTING WATERFOWL DIVERSITY AT WETLAND AREA, PUNJAB (PAKISTAN)

INTRODUCTION
The importance of wetlands in Pakistan was first brought to the notice of the world community in 1967 in a technical meeting as wetland conservation at Ankra Bursa, Istumbol. Indus Flyway Commission was formulated in Pakistan in 1976. The birds' migration occurs through Indus Flyway or the 4 th Flyway Route from Siberia (Russia) via Afghanistan and China to Pakistan and India. When Indus Flyway Commission was formulated, Pakistan also became the member of Ramsar convention. Since, then the annual waterfowl counts have been taken on major wetlands of Pakistan.
The most remarkable aspect of wetlands in Pakistan is the abundance of birds present there. Wetlands provide an ideal habitat for migratory waterfowl for the purpose of resting, preening, nesting and breeding. Migratory birds are an abundant renewable source of great economic, recreational and aesthetic value. They face different unique and difficult problems, because of number of species and individual, wide spread distribution, seasonal migration and difference in population characteristics and mainly due to decline of wetlands habitat used for wintering in Pakistan due to different reasons such as hunting pressure, drainage/conservation of land for agricultural purposes and human settlement, illegal or over fishing, cutting of wood for domestic purpose, pollution from different sources, overgrazing, commercial logging, cutting of aquatic vegetation for fodder, fuel etc., and eutrophication in lakes.
Due to above mentioned reasons more than 50% of the previously existing wetlands have been destroyed since 1964. Different wetlands are being selected through WWF to improve their conditions and to create awareness about their importance in public of Pakistan. The study will help in providing sound basis for the future conservation activities and management of waterfowl population, on sounder footing. Some of the literature is given in reference to the effects of grazing on waterfowl activities and population. As early as Bennette (1937) and Furniss (1938) indicated that overgrazing degraded habitat for ducks that nest along marsh borders or over water. Sowl (1951) noted that unglazed dense edges of wetlands attracted few breeding ducks and stated that ducks might increase if such areas were moderately grazed. Evans and Black (1965) reported that overgrazing small wetlands created unsuitable habitat for brood in South Dakota.
MATERIALS AND METHODS
The study was conducted at Marala wetlands from October 2000 to September 2001. The State of Jammu and Kashmir lies in the north. Three rivers, i.e., Tawi, Chenab and Manawar Tawi, coming from Jammu and Kashmir, flow into Game Reserve and meet to enter the Head Marala water storage reservoir. The area of study near river Jammu Tawi was from Kikar Post to Head Marala. The area of study near river Chenab was from Kalyal to Head Marala marshy area. The area of study near river Manawar Tawi was from Rangpur Kuri to Head Marala.
Census of the waterfowl population was conducted on monthly basis by moving through the rivers and using binoculars (8 x 30 mm), spotting scopes of (15 -60 x 60 mm zoom) and a counter. It was tried during every tour that maximum areas, i.e., river banks, respective marshy areas and adjacent terrestrial areas were visited for birds count as well to observe them on feeding, resting and preening during day times. The field notes were also recorded. The observations were taken preferably from concealed and raised positions such as river banks, bands in order to broaden the vision without disturbing the fowls. Observations were taken, keeping a distance from the birds at least of 50-100 m and sometimes 150-200 m so as not to disturb the birds' activities. 
Ferruginous duck
Aythya nyroce
Great blackheaded gull 
Larus ichthyaetus
- - - - - - - 1 - - - - - - - Great cormorant Phalacrocorax carbo 9 2 - - - - - - - - 19 160 - - - Great- - - - - - - 2 - - - - - - - Purple heron Ardea purpurea 3 - - - - - - 15 - - 11 20 - - -
Purple swamp hen
Porphyrio porphyrio 
Spotted Red shank
Tringa erythopus 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 Common Scientific
Name of Species
White-breasted king fisher
Halcyon smyrensis
White-breasted water hen
Amaurornis phopenicurus
White-spoon bill  Platalea  leucorodia   84  64  -98  47  31  71  60  46  111  63  71  --36 White stork Ciconia ciconia
White-tailed lapwing
Vanellus leucurus
DISSCUSION
River Jammu was visited by Greylag goose, (Anser anser) Barheaded goose (Anser indicus) Ruddy shellduck (Tadorna ferriginea) and Tufted duck (Aytha fuliguat). In 1987 mid-winter counts no greylag goose were found. The Greylag goose was only reported in the year 1989 and 1990. Nobarheaded goose was observed in [1987] [1988] [1989] . In present study, the Greylag goose were observed in November, December and January with increasing trend up to January & then declined up to March, 2001 . Similarly, ruddy shell duck observed in midwinter counts in 1987 had an increasing trend up to 1996, the population then decreased up to 2001, but during present studies it was observed that the maximum population i.e. 3137 was recorded in January. Tufted duck recorded in mid-winter counts were only observed in 1995 where as in present study 45 were recorded in December 2000. There was an increase in geese population and ruddy shell duck population but a decrease in common teal population was observed. It was also observed that no considerable population of geese were observed in mid-winter count from 1987 to 1995 (Table 4) , but in 1996 and onwards an increase in population was observed. This was probably due to some favorable conditions whereas decrease in duck population was probably due to the effect of declining habitat conditions, livestock grazing pressures and fisheries activities at Marala wetlands.
It was observed during present study that river Jammu area was favored for migration by waterfowl population as maximum species as well as their population density was observed in this area. However, a less number and population density of migratory waterfowls was observed at river Chenab Marala wetlands, i.e. River Jammu, River Chenab and river Manawar tawi provide a winter resort for migratory waterfowl as pond areas of these rivers provide a feeding points for these migratory water-fowls and rivers and their banks, provided a resting place for these water fowls. However, the population of ducks and waders has decreased considerably from 1987 to 2001 (Table 4) .
Migration started by the end of August and early September, i.e. the end of monsoon period. After monsoon a good habitat develops for the migratory birds. At river Jammu 58 species of migratory birds belong to 10 families were recorded. The most dominant was the family anatidae. The other families were calidridae, chanadridae. Recurvirostridae, Rallidae, podicipitidae Ardeidae, Laridae, Hirandinidae and apodidae.
There were 47 species of waterfowl, which visited river Chenab. It was observed that Bar Headed Goose (Anser indicus) and Graylag Goose (Anser anser) were abundant from November to February. Canadian Goose (Branta canadensis) and common shellduck (Tudorna tadorna) were observed at river Chenab only i.e. November to The highest number of water fowl recorded at river Jammu Tawi, river Chenab and river Manawar tawi were recorded in January 2001 as the maximum number of waterfowl reached in this area. The population of waterfowl started migration and reached in the end of August, to the maximum up to December and later on a gradual decline in ducks population started with the exception of pintail (Anas acuta) as its population suddenly rose in February with rainfall. In March the back-migration started and almost completed in April. Southward migration started by the end of monsoon. Common teal, whistling teal, pintail and coots were the first to arrive in September followed by Gargeny shovller. Common pochard, Ferruginous ducks, Wigeon and Mallard started to appear in November and reached their maximum by the end of December. Gargeny stayed at the study site to breed at pond area of river Chenab.
Among waders, Ringed plover (Charadrius dubuius), White tailed plover (Vanelus leucurus), Northern lapwing (Vanellus vanellus), Avocet (Recurrirostra arocetta) and wood sand piper were recorded in very small numbers. Black winged stilt was the dominant species and was present during September to April.
The number of water fowls recorded increased during September, October, November and December due to the migration of birds. At river Jammu Tawi mostly, the waders were recorded as compared to river Chenab and river Manawar Tawi. The family scorpacidae dominated among waders and the maximum birds were recorded from October to December. Members of five species of egretes i.e. cattle egrettle (Bubuleus ibis) little egret (Egretta garzetta) intermediate egret (Egretta intermedia) great egret (Egretta alba) and pond heron (Ardeola grayeii) were present at river Jammu Tawi river Chenab and river Manawar Tawi throughout study period. The migratory water fowl were always observed close to typha community or with in the typha at three different rivers. The pheasant tailed Jakana (Hydrophasianus chirvigus) was observed walking on Nelumbium lotus. Similarly, purple gallinule and white breasted water hen also observed wandering over the flat leaves of nelumbium nucifera, near the banks of pond area of river Jammu Tawi river Chenab, and river Manawar Tawi.
The comparison of data regarding water in previous years with the current year tells us a gradual and alarming decrease in the water fowl population. It is obvious that there are many factors affecting waterfowl population including fisheries, livestock grazing, Typha cutting for cottage industry, severe hunting and lack of proper control on the part of Wildlife Department as Marala wetland is near border area and Bajwat and Jammu. Kashmir is a disputed boundary and rangers can be approached to help checking authority in the control of illegal hunting. Wildlife and presence of hunters often observed with great concern as it is a declared game reserve.
The hunters interviewed were of the opinion that water fowl big game and partridge should be conserved and there should be more game watchers in the area so that illegal hunting could be controlled as check posts of wildlife are in the control of Chenab rangers and there was no proper checking of wildlife staff due to interference of Chenab rangers in Bajwat area. The local people interviewed were also in favor of conservation and improving of Marala wetlands habitat for waterfowl as well as other birds, and mammals as wildlife is a scenic alive beauty of these Marala wetlands in Bajwat area.
Livestock appeared to be one of the important reasons for habitat destruction and declining water fowl population. Livestock is not always guided by their herders and roam freely. Overgrazing degraded the habitat for ducks as compared to the previous years. Over-grazing may cause a decrease in primary productivity (Reinold et al., 1975) an increase in water turbidity (Logan, 1975) and render areas devoid of vegetation (Bassett, 1980) . Overgrazing also affects the invertebrate fauna Similar results of grazing have been recorded at river Jammu Tawi areas. It is worth mentioning here that due to peter pump for watering and other machinery like tractors etc. the Bela land is developed for agriculture even up to the banks of river Jammu Tawi, Chenab and Manawar Tawi.
Fishing activities at the lakes were continuously disturbing the water fowl while netting of fish in pond areas as constant boating was observed that not only disturb the water-fowls, but they were also netted deliberately by them. Netting and boating affected the water fowl population as studied in Kharal lake by Chaudhary (1991) that there were 5000 ducks in 1991 but by 1992 and 1993 there were only 1780 and 354 ducks, respectively (Punjab Wildlife Research Centre files). Fish also compete for food with water fowl as fishes are herbivorous as well as omnivorous. Some species of fishes also got advantage that they may tolerate high level of pH (Lone, 1983) . A formula needs to be worked out between the wildlife and Fisheries department to minimize the disturbance to the waterfowl because of fishing activities for better conservation of water-fowl in Marala wetlands as it is an important wintering ground for a variety of water fowls.
